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PURPQSE: To pr'cwide guidance to Regional Administrators regardihg recommended practices for
design, installation, and decommissioning of groundwater monitoring wells. :

BACKGROUND: Groundwater monitoring is required by the Alaska Department of Conservation
(ADEC) at facilities regulated by many of the programs it administers. Faciliies whers monitoring
wells may be required or used for these programs include but are not iimited to the foliowing:
hazardous and solid waste facilities, underground storage tank facilities, and contaminated sites.

- Regional and district staff, as well as the public, have requested guideiines for the location, design, -
installation, documentation, and decommissioning of monitoring weils.  These guidelines are '
intended for statewide use. They have undergone review by DEC staff and the regulated public and
were developed based on monitoring well reguiations and guidelines from Wisconsin, Washington,
Oregon, and the U.S. Environmental Protection Agency.

APPLICABILITY: These guidelines are intended to offer direction for the installation of permanent
and temporary monitaring wells installed at solid waste facilities, underground storage tank sites,
contamynated sites, apd other sites where groundwater monitoring well installation is required by

ADEC programs. They/are not reguiations and ar uidance purposes only.
/./A . //1‘, %’ : . ~ e .

’!\Bdigael ge Douglas R.”Redburn

" w—Birectof, Environmental Quality __ Chief, Water Quality =~
- . Management Section
Concurrence: S

ve izdd

Williarn D. McGes, Admnstrator
Northern Regional Offics

Ok L2

Dick Stokes, Administrator _ . Simon Mawson, Administrator
- Southeast Regional Office - Pipeline Regional Office -

ik laua)/

Mike Conway, Direct

- Division ot Spill Prevérttion, Planning and Management




| ADEC Monitoring Wet =~~~ | Version22 April 1992
. Recommended Practicess = = R ' Final

TABLE OF CONTENTS

~ Table of Contents o 2

| - Preface s
20 Applicabiliy - g

30 Location | g
31 General 3
32 Goals of Monitoring Program
33 Conceptual Model

o wm

4.0 - Design and Installation - 10

4.1 - General _ 10
42 Well Materials 11
43 - Drilling and Sampling Methods D &
44 Filter Packs _ A U
45 - Well Seals | 18
46 Surface Protection Measures 21
47 Well Development 23
4.3 Drive Point Wells Y
49. Monitoring Wells In, Through, o -
' : or Above Permafrost 25
1410 Temporary Monitoring Wells 26

5.0  Decommissioning | oz

51°. - General
52 - . Methods

e




ADEC Mouitoring Well Vemonz.z April 1992
Recommended Practices =~ SR R L Final

60 Documemation _ 29

6l - General - - = 29
62 Borehole Log . 30

63 Monitoring Well Complenon Log oo 31

. 64 - Site - 32
65 Conceptual Model w33

70 References R 7

80 . Definiions = | 34




~ ADEC Monitoring Well P Vemonlz Apnl 1992

- PREFACE

~ The number of soil and groundwater investigations is increasing at a rapid rate in Alaska .

- Typically meniteri'ng wells are installed to measure groundwater guality. Most of these :
- - monitoring wells are installed for, or for investigations that are submitted to, the Alaska

' Department of Ezmronmental Conservation.  The Department developed these
recommended practices in an effort to enhance consxstency in the siting, design, installation,
decommissioning, and documentation of monitoring wells. Monitoring wells should be
. constructed in a mauner to ensure groundwater samples are represenr.anve of the in-situ
- water chemxstry The Department and responsible party have to0 know the quality of the -
' sampling point, in most cases a monitoring well, though in permafrost areas, well points are
sometimes utilized to measure the water quality in the "active thaw zone." The results from
these sample points are used 10 select cleanup actions which cost in the tens to hundreds
‘of thousands of dollars, so taking measures to ensure accuracy is- cost-efficient and good |

o practice..

- To be most effective, a monitoring well should provide reﬁaﬁle.'meaningﬁ;l information.
The materials and techniques used for constructing a monitoring well must not materially
alter the quality of the water being sampled. An understanding of the chemistry of

suspected pollutants and the geologic setting in which the mom'tdting well is 10 be

constructed play a major role in selecting the drilling technique and well construction
‘material used. To this end, these recommended practices discuss deveIOpmg a conceptual

mode! of the geologm site conditions, and well design and installation. In many cases, this
- means that more time and money shouid be spent to ensure a 80od quality monitoring weil. E

* These recommended practices’ should not be considered: complete nor appheable in all
- situations;. They are not regulanons Depending on the purpose of the well and the .

« 4.
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 duration of use, a specific monitoring well, or set of wells, may not require construction to
“these recommended practices. The Department recognizes that regional, climatic, and
geographic differences will affect monitoring well design. Because of this, there are
| ex'ce'p'tion' comments with many of the sections of these recommended practices. The .
- important point is that the quahtyofthe samphngpomtshouldbeknownmddocumented
in order to properly interpret the data from the well This is essential for efﬁaent deugn
- of any mvesnganon. detecnon momtonng, or remediation progmn.




~ ADEC Monitaring Well _::_ P Vemonz.z Aprﬂ 1992
- Recommended Practices =~~~ SR _ Final

" 1L0PURPOSE

- These recommended practices present standards for the locaton, design, installation,

| ‘decommissioning, 'a“xid documentation of monitoring wells and well points in Alaska

- Monitoring wells should be designed, located, installed, and’ maintained so as to obtain -
 reliable and representative information’ regarding aquifer chmc:ensnm, groundwater flow
directions, and chemical and physical characteristics of groundwater. The Department
-~ recognizes that the approach and technology available for monitoring are evolving. These
- recommended practices are not intended to limit reasonable innovation but, rather, to -
provlde a gem:ral framework through which innovation can oceur.” SRS

| Momcﬁﬁg well design and instananon-shoutd; -

. (1) Include conslderanon of site specxﬁc hydrogeologc mformnuon from a.ll avmlable
_ sources and include development of a conceprual hydrogeolog;c model of the site.

(2)  Be 'cornpatible' with sité 'spedﬁc'bydrpg'eologic conditions,. ih'cluding the physical and-
- chemical properties of the groundwater and any contaminants known or suspected -
- 10 be present in the groundwater I ' e

S (3) " Prevent mtroducnon of surface ccntammants into the grmmdwater prevent verdcal

- movement of water or contaminants berween water-bearing zones in either the well
* bore or well annulus, and prevent waste or contamination of groundwater resources,

F @) Mmumze sedxment and turbxduy in water samples, and mmumze mterference tothe =
" * results ofwater qualny analym. | EEE




- of the well, and szte-spec:.ﬁc condmons
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(5). Manmze well. efﬁaency where momtonng wells - may later be used in the

- ‘remediation of groundwater

o {6) For regulared fac:hues. result in permanent wells wlnch will last for t.he hfe of the
AR fac:hty bemg momtored, mdudmg the post-closure care penod.

(7): Include consxderauon for proper deoomnusmon when no longer in use or no
. longer ftmcnomng as dengned, or the project is completed. -

The N'a'tional Water We[l Assoaaﬁoni recem.ly con':ple’ted a ha'ndbook'on the design and
 installation of ‘monitoring weils (Aller et al, 1989). This handbook provides detailed
- discussion of all aspects of momtonng wells. The American Soaety for Testing and |
~ Marerials’ is developing an "ASTM standard® for monitoring wells. The Department
- - recommends that it be followed when it becomes avmlzble, with modxﬁanons as peeded

“to meet Alaskan condmons HEREEII

_ SRR : 20 APPLICABILITY : :

. The Deparunem recommends persons installing monitoring wells and well points to fulfill
- regulatory requirements of 18 AAC 15, 60, 62, 70, 71, 72, 73, 75, 78, 80. and 90 follow these
recommended practices. - In addition, the Department recommends these recommended
pracnces be used when msul.lmg groundwater monitoring wells as- pamal fulfillment of
comract terms with the Depamnent. These recommended pracnces should also be used

when msta.lhng monitoring. wells as part of an mvemgmon of sml or groundwater

'comammaoon. The degree to which any parucula: monitoring well or well point should

_ _' meet thesé recommended pracuees depends on several factors. These factors include: the
- type of facility or investigation at which the wells are used, the expected duranon of the use
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: 3.0' Locmon_ B

o "3 1. GEN‘ERAL Soxl mechama, geomorphology, geolog:c stmcrure, strangraphy, and'--
‘ sedimentary concepts are important in siting a monitoring well or network of wells, Thm_
information must be combined with a knowledge of groundwater movement to complete the
- application of these recommended practices. Therefore, deve!opment of a conceptual'

hydrogeologic model that identifies potential flow paths and target momtonng zone(s) ls :

- recommended prior to monitoring well design and installation (see 3.3 Conceptual Model : |

: below)

 One important consideration in monitoring well design is proper spatial and vertical location

10 ensure that the groundwater flow regime is accurately being monitored, Monitoring wells

- are typically installed in the uppermost permeable water-bearing zone under or adjacent to
_ a regulated facility or potential source of contamination. Consideration shouid be given to.
- _natural, seasonal, and human-caused fluctuations in water table elevation.  Namral '_ '_
- fluctuations might be caused by infiltration of snowmelt or preap:tanon, proximity to rivers
|  with seasonal high water levels, or tidal fluctuations. Human-caused fluctuations can result
. from pumpmg, wastewater dlsposal, or pavmg to decrease mﬁltranon-rates.

'r' I.ocauon of the screened mtenral relanve 1o the water table elevation may mﬂuence _

sampling raults. For example, a well screened at the water table, with some screen above :
- the water table and some below the water table, will intercept ﬂoaung petroleum product,

- whereas a well with the top of the screened interval located below the water table will not,

o under static condmons.

At sites with long-term detection momtormg (more than ﬁve yean) the locatxon of eao:h' )
well, the elevation of the land surface, and the top of each well casing should be surveyed . -

3.
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‘bya registered professional surveyor or registered civil engineer éngaged in the practice of

surveying. The riser pipe should be permanently marked with a reference point for water
. level measurements. The location survey should achieve a horizontal accuracy of 0.2 foot,
" and the elevation surveys should achieve a vertical accuracy of 0.01 foot. Vemml elevation
coritrol should be the National Geodetic Vertical Datum, sad horizontal control should be

' 'the Universal 'I‘ransverse Mercator Gnd. Sites undergoing cnnmnnnmt assessment
* monitoring wuh a large number of monitoring wells shouid have the wells surveyed as
' described above ‘Some sues wuh Just a few wells may not need this level of detzul

12. GOALS OF MONITORING PROGRAM There are several pu.rposes for gronndwater
‘monitoring. ~ They include ambient ‘monitoring, source monitoring, case preparation

. - 'monitoring, and research monitoring (Ba.rcelona et al, 1983). Wells installed for each of

" these purposes must satisfy somewhat different requirements, and may require different |

 strategies for well design and installation. Prior to design and installation there should be
clear understanding of what the monitoring program is intended to accomphsh For further
discussion of the vanous purposes of groundwater monitoring see U. S EPA (1987) and
g Mayna.rd (1988).. - - - :

A coﬁ:c’zmmm’on:t. ‘Based on available information, the monitoring well designer
~ should develop a preliminary hydrogeologic conceptual model of the site to be monitored.
The purpose of the conoepmal model is 10 estimate the distribution of the predominant soil

L and rock umu and the flow condmons at the site. This is not'a mat.hemanal model nora -

L computer model. though either may be used to aid in understaniding the hydrogeologic
system. The concepnul model may include estimates of the dxsmbunon of aquifer(s) and

| aquitards at or near the site, hydrologic boundaries, the range of potenuometnc surface(s),
~ and other pertinent hydrogeologic properties. | - | |
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| _' o The conceprual model is hypot.hesxzed mnallyumng data obtmned from a vmety of sources
-+ such as a literature search; local experience, or field reconnaissance. In areas where the-

- geology is relatively uniform, well-documented in the literature, and substantiated by field
: reconnaxssance, further refinement of the conceprual model may not be necessary unless
- “anomalies are discovered in the well drilling stage. The conoepmal model is used in
proposing the horizontal location of monitoring wells and the vertical location of the -

- screened interval to ensure that the site is appropriately momtored. The preliminary:

- hydrogeologic conceprual model should be updated as boreholes are completed. Should the
- borings reveal substantially different mformauon on the geology, the looanon of monitoring
©wells: may need to be ad]usted ' '

:'4.obtsmm INSTALLA ms**— o

.41 GENERAL The Depamnent recommends all momtonng wel!s be deagned and :
' '_ installed by, or under the direct supervision of, a geologist, engineer, or other professional
- with direct experience in the design and installation of momtormg wells. The Department
~ recommends that all monitoring wells be installed by a hcensed contractor qualified and -
'equlpped to drill and construct monitoring wells. |

‘ Well design and msn.llxnon s,hould be appropriate to ensure that groundwater samples and .
 water level measurements characterize discrete stratigraphic intervals. Weil design and _-
installation should prevent the introduction of surface contaminants into the groundwater,
~~‘and prevent leakage of groundwater or eontammams berween smug-aph:c intervals in the -
*well bore or along the well annulus.  If leakage is detected, it should be corrected or the
- well should be decomm:ssxaned. Permanent or temporary surface casing should be used
~ during well drilling and instailation in all cases where: contaminated groundwater could

.‘10..
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rmgraze in r.he borehole by gravny flow or under artesmn pressure uno other water-beanog

| zones, or where the formanons penetrated have a tendency to slough or cave into the

o borehole and affecr filter paolr and annnlar seal placement or mzegnty

. Momtormg wells may be plaoed mdmdually orin well e’msters. Well clusters should cons:st
of mdmdual wells in close pro:omny, screened at varying deptl:s, each installed in its own
: borehole Wells consisting of mulnple aquifer completions in a s:ngle borehole are not

o recommended. Thls is oot to exclude mnlople pon wells in 2 smgle eo.smg.

B Appropnate measures should be taken to protect a.ll monitoring wells Erom loss of mtegmy

by soil erosion, soil serttement, shrink-swell soil conditions, frost heavmg of soils, damage

- by vehicles or heavy equipmeant, and other site specific hazards. Monitoring wells should

~ not be installed in locations Where- they are subject to periodic or seasonal inundation by |

floodwaters, unless steps are taken for special watertight construction. The Department

| dxscourages persons from eomplenng ‘monitoring wells at- or below-grade unless it is

necessary for a site mveengmon or Underground Storage Tank momtonng, because of the
' 'potenual for leakage into the well. ' : '

. '43 WELL MATERIALS. (1) PURPOSE. Momron.ng wells and “well points should be

constructed of new materials that will not chermcally, physically, or brologreolly affect the

B _' groundwater quality or be delerenously affected b-y the subsurface en_v_rroomenr.

: (2) SPECIFICA’HONS. The eemg should be nonreactive with the submrfnee ermronment
" ‘and any contaminant the momrormg well may encounter. - All casing, well screen and riser

o pipe should be thoroughly cleaned pnor t0 installation in the weil, and should be centered

Cin the borehole. - The casing should not affect or interfere with the chemical, physm-l.
radxolopcal. or brolopcal constituents of interest. All momrormg well casmg should

o .-11.
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| 'conforrn to ASTM Standards, and will generally be constructed of polyvmyl chloride (PVC),
- stainless steel, ﬂuoropolymer or ﬁberglass matenals. .

The inside diameter of all well sereens and riser pipes should be at least 1.9 inches, except

~ as noted below. The collapse strength of all casing and riser pipe used in monitoring weil

~ construction should be great enough to withstand the pressure exerted by the annular seals. B a

~ during seal placement, under conditions when the casing or riser ptpe is evacuated of fluid,
Al PVC used in momtonng well construction should conform to ASIELF_&O._&:andm o

- Rimension Ratios (SDR). Screen and riser pipe assemblies should not contain dissimilar o -

- metals, unless separated by a dielectric bushing. Riser pipes should extend to0 a minimum .
" height of eighteen (18) inches above land surface, except for flush mounts. Riser plpes_r-
.~ should be sealed with caps and vented to allow for pressure equa.hzanun. : ' '

Well screens should be installed in al 'mom‘toring wells An scr'eens :sh'ould be machine-
slotted or continuous wrapped wire-wound. Well screens, riser pipes, casings, annular seals,
~ and other components of the monitoring weil should be composed of new materials selected

- to last for the life of the facility being monitored (inciuding the ; post closure care period), _
- or the duration of an investigation without contributing contaminants to the groundwater,

- or loss of structural integrity. Hand cut screens should not be used. The Deparmment
- recommends that, in general. well screens not exceed ten. (10) feet in length, or for
- 'pxezomctcrs. five (5) feet. . ' ' ; o '

The slot size of the screen should be compatible with the grain size of the filter pack (the
‘screen should'be'dpable of retaining at least ninety (90) percent of the filter pack). Water
" table variations, site stratigraphy, expected contaminant behavior, and groundwater flow
" should be considered in selecting the screen composition, length, and position in the

-2
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| borehole _ Where existing contamination is suspected or known, downhole gebphyticﬂl

o techniques or groundwater sampling may be necessary to aid in selecting the location of the

screened interval. Centering gmdes should be used to center the well screen in the borehole

in deeper wells.

e Bonem'&p?s o'r end plugs should be _‘used-eﬁ'all monitoring wells. Joints, caps, and end
. plugs should be watertight and secured by welds, threads, or force fittings. - Solvents, glues

 or adhesives should not be used for riser pipe or screen assembly. Well casings should be

flush fit on the inside. Momtonng wells instailed in eompetem (non-eollapslble) bedrock

. may be constructed wnhout a well sereen.

) EXCEPTONS. Well'sseris hot meeung the requirements of this section may be
" installed, though, in general, is not recommended by the Department. Riser pipe and well

screens for piezometers may be less than 1.9 inches in diameter.

43 DRILLING AND mmcmnmns;m PURPOSE. Mmmg wells should be

installed using proper drilling methods and techniques to avoid introducing contamination

o ~ or impairing the hydrautic connection between the formation and the well. Improper well

installation may cause maeetuate or unrepresentanve groundwater sample reeults. -

@) spﬁcmcmom. Ever”y. appmprim pr'ecauu'on should be'tmn mm and

 sampling of monitoring wells to avoid introducing contaminants into 'the borehole. Avoid

* using drilling mud, synthetic dnlhng fluids, petroleum- or metai-based pipe joint compounds,
. énd other potenual connmmrs unless absolntely necessary. :
CAIr dnlhng systems should have m-hne air filters in good worhng order to remove
: compressoroﬂs entrained :nthem stream. If it is nemsarytoaddwer to the borehole

-13-
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. dunng dnllmg. only potable water should be used, and the source of the water should be

- | 1dennﬁed If it is necessary to add drilling mud to the borehole durmg drilling to stabilize

~ the hole or control downhole fluid losses, only high yleld sodium bentorite clay free of all
- organic polymer addmves should be used. SRR -

All eqmprnent plaoed mto t.he borehole should be properiy deoontammated by steam
cleaning, h;gh pressure hot water, or similar method before and after use at the site and
| between boreholes. When possible, upgradient wells should be drilled first. Any
 contaminated cumngs or water removed f'rom the borehole dunng drilling should be_' -

o properly managed

) Boreholes should have a minimum umde diameter at least four mches larger than the
 maximum outslde diameter of the riser pipe and screen, to ensure that a tremie pipe may |
be properly used ln the well, and to ensure an adequate ammlar seal. |

| ch'aﬁon samples (if they are mllecred)' should be ecue;-ua chmng dnmng preferably

using techmques 10 recover minimaily disturbed samples. Appropnate samphng techniques
will depend on the dnllmg method used and the goals of the samplmg. Soil samples should =

not be composned for testing purposes. Additional samplmg 10 determme the presence and -

_. ' concentranon of contaminants in soil samples may also be neoemry t0 define the limits of _
contamination. ' - - =

B Samplmg techmquec for hollow-stem auger dnllmg inciude continuous spht barrel core _-
" samples, shelby tube (ASTM D-1587), or split spoon (ASTM D-1586) samples. Sampling

techniques for rotary drilling include shelby tube samples, split spoon samples, wireline or - .
- conventional core sampies (ASTM D-2113), or grab samples. Sampling techniques for cable

' tool dnllmg mclude baxler grab samples. The Depanmem reoommends formation samples': '

_-.14-'_
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_ be collected every ﬁve (5) feet. or at every change of fonnahon, whtehever mterval is
' smaller, to the total depth of the hole, except as noted in part 3 of th:s secoon.

When msta.l.lmg well clusters, the deepest wel.l in the eluner should be dnlled ﬁrst. Samples
should be collected during driling as described abave; shallower welis in the cluster should
be drilled after the deepest well and may not need formation samples to definé lithology.
X Samphng may be required to determine contaminant levels dun.ng the dnlhng of all wells,
Sampling information from the deeper borehole may be used to determl_ne what interval of
the formation should be screened, or where to place seals to prevent communication

between aquifers.
It any borehole is drilled deeper than the weil to be completed in the borehole. the

borehole should be sealed to wtthm one (1) foot of the bottom of the comp!eted interval
by a method deseribed in Section 5.0 Decommissioning below. Temporary casing or auger

: flights may be ‘used t0 prevent cavmg of the borehole prior to g;rounng. Following

msmilauon, the top of the sea.l should be sounded to check for proper placement. The seal
should be allowed suﬁetent tnne to set or hydrate before completmg ‘the well in the
borehole above the seal. Any borehole that is drilled and not completed as a monitoring
well, and is covered. in the apphabmty section, should be sealed mmedtately following
drilling, from the bottom of the borehole to land surface usmg a method described in
- Section 5.0 Deeommsnomng. below - SR -

(3) EXCEP’HONS For site mvemganons in relntwely eonnstenr.. umform geologtc settings,
formation samples from every borehole may not be required when boreholes are drilled in
close prommty Additional detaﬂed sampling may not be necessary if detailed sample logs
~ have already been obtained from prevlous borings drilled in the vicinity of the monitoring

“wells as part of a hydrogeologtc site charactenzaoon srudy Although, in general, the

BT
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' Department recommends Lhe maximum mterva.l between samples not exceed five (5) feet,
- the actual maximum sampling interval may be greater dependmg on the uniformity of the -
: geology and the overall depth of the well. ' '

a4 FILTER mcxs (1) PURPOSE. The filter pack should minimize the amount of fine
" materials entenng ‘the well, allow for proper well development. and should not mlnblt the
~inflow of water to the welL o | NS o

(z')_ SPECIFICATTONS.- Al ‘permanent groundwater monitoring wells installed in-
~ unconsolidated material and' used for the collection of water quality samples should be
 constructed with ﬁlter pad:s Permanent groundwater momtonng wells installed in bedrock °

may be constructed without filter packs. When used, the filter pack should be the only |

 material in contact with the well screen. All' commercially prepared filter pac.b installed -
i permanent groundwater momtonng wells should meet the reqmrements of this section.”

' The filter pack -smuﬁm-me'wen 'séreeﬁ'shoﬁld consist -of'dea'n'; chemieelly'ihen, well-

o rounded, ‘siliceous material. Filter fabrits should not be used in conjunction with, or in.

~ place of, filter packs The sand or gravei used for filter packs should be hard and durable

" and should have an average specific gravity of not less tham 2.50 The sand and gravel -

'~ “should be mﬂ:ly free of clay, dust, and organic matter. Not more than five percent of the
~'sand or gravel should be soluble in hydrochloric acid. Thin, flat, or elongated pieces of
- gravel, the dimension of which exceeds three times the minimum dimension, should not

' constitute more than two percent of the material by weight. The filter pack for wells

| installed in unconsolidated’ material should be sized to retain’ most of the surroundmg
- formation. In unconsolidated material, the filter pack should be euher a coarse or medmm =
'sand. In bedrock, the filter pack should be a medium or coarse sand or gravel. Do not use

-_ :_ S16 -
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'crushed hmestone or dolonnte, matenal contammg clay, or any other matenal that may
adversely utnpact the performanoe of the momtonng well. ' E

: For wel]s screcned in water-bcanng zones composed of non-cohesrve gra.m.llar matena.ls Lhc'_

| _'gmnsxzeoftheﬁlterpackshouldbebmduponareprmnuuvenmmﬂymofthe i
' formation materials opposite the well screen. The filter pack is usually selected to have a

309 finer (d-30) grain size that is about four to tenomalargermnzethmthew% finer
o (d-30) grain size of the formation materials being filtered. Usually the filter pack is
“selected to have a umforrmty coefﬁcxent less than 2.5. ' T

| Standard Eltor pads 'for'o parncular s&een nze 'may beusod if the filter pock choriéteristi'a

R appro:omate those described above. A.lternanve methods of choosmg filter pack materiais

| may be necessary when the momtormg ‘wells are screened in consohdated rock or in very -

" fine gra.med sandy or silty formanom The filter pack should be placed usmg a method that

~‘ensures positive placement opposue the well screen without bridging or size segregation of
- the filter pack material, such as a trerme prpe or other similar mcthod. No ﬁltcr pack is

- required for driven well poum.

o (3) INSTALLATION. The ﬁlter pad: should extend from one foot beneath the well end

cap to two feet above the top of the well screen. The required filter pack herght above the
top of the well screen ‘may be reduoed to six mches to allow for the requrred volume of
"annularspaoenalanttobeplaoed - |

3 Calculanons shouldbemode pnor to ﬁlter pack plaoemem to determme the votume of ﬁlter_
o pack material needed to filt the ammlar space to the appropnate depth. . Following

SR msmllatron. the top of the ﬁlter pack should be sounded to check for proper plaoement. A

-17-
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L ﬁner gra.med sand ﬁlter six (6) mches thlck may be placecl at Lhe :op of the filter pack, and
: _;' below the bentomte seal, to help prevent mﬁltranon of the bentomte into t.he filter pack.

. '(4) EXCEPTIONS Alternaze filter pack des:lgns and msmllauon procedures may be more
" suitable than the method reeommended above, dependmg upon the geologc setting and use
of the well. The namral formation may be acceptable as filter pac.k material if the physical

 and chemical propemes of the formation are consistent wrth the filter pack specifications | .

- stated in paragraph 2 of this section and will limit the passage of formation fines into the
well screen.”. The grarn size distribution of the formation should be such that at least 50

i percent of the formation will be retained by the well screen. If used as filter pack the -

S rnatena.l should be wsxbly free of clay, dust, and micaceous and orgame matter, and be free

' of comammanon. _'

4, 5 WELL SEALS (1) PURPOSE Well seals are mstalled tu prevent me transmission of. '
 water or contaminarits up or down boreholes or along well casings, -

) SPECIFICATIONS The fluid sealant should be u:stalled with a tremie tbe from the

o - bottom up. Use only potable water to hydrate the mixture. All matena.ls and procedures

" used in the installation of seals for permanent groundwater momtonng wells should meet =~
. the requu-ements of this secuon. ' R : : '

(3) TOP op' FlIfIER "PACK SEAL (a) Specifications. All permanent monitoring wells
installed with filter pack: should be constructed with a seal at the top of the filter pack.
. The seal should exrend a minimum of two feet upwa.rd from the top of the filter pack. The
- filter pack seal sbhould conszst of bentonite pellets, bentonite slun-y ‘or sirpilar material. -
~ The thickness of the seal may be reduced to less than two feet if nemsary to allow for the: |

' requurcd volume of filter pack to be placed. '
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(b) Installauon. ‘When bentomte pellets are used. the top of ﬁlter pack seal should be
installed in sequennal one foot thick layers. Where beatonite pellets are used above the

o water table, each one foot layer should be hydrated by pounng water down the borehole

* before the next layer of pellets is put in place. ' This process should contimue until the
* required seal thickness is mstalled. A tape measure, measuring rod or ‘similar device should
~ be used te ‘ensure that the filter pa_ck seal is installed over the propet- depth iriterval.
| (4) ANNULAR SPACE SEAL (a) Specifications.

1 Al perﬁnneet'méhltérlnﬁ wells should be installed with an anmular space seal

 that has a permeability of 1x10" centimeters per second or less. For permanent . -

" monitoring wells completed with filter packs, the annular space seal should extend
- from the top of the filter pack to the ground surface concrete seal and should be at
- least two feet tlnck. The a.nnu.lar space should be sealed wuh one of the followmg

SRR :matenals

4 Nesmt cement grout (nat tecommended for use wtth schedule 40 PVC

i _ “well casing nor where there maybe shnnkage that may allow leakage along
_ r.hecasmg.), e o ST
b, Sodium based bentomte sluny with 2 mud wexght of at least 1000
punndspergn.llom _ -~ -
e Sodium bued bentonite granu.les,

_ i d - Sodium baSed bentomte pellets, and
e Bentomte cement grouL

19
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Bentomte pellcrs or granules may be used 10 seal t.he a.unular space under the

follomng restncnons .

L
- may either be poured freely down the borehole or added through 2 tremie pxpc S

- Granular bentonite can be used when there is 10 standing water in the o

i wellabavethempoftheﬁlterpackscalandthetoralwendepthlslessth:m I
. 25feet. o : S
"'b.  Bentonite penetscanbeusedwhen the depth of standmg water in the
| _:”we:l'llsless than 30 feet and the total well depth is less than 50 feet. e

mmﬁon; |

When bentonite pellets or 5ranules are used to seal the ammla: space t.hey B

o They shouid be placed 50 as to not form bndges, g2ps. or channels

2

3'.

': thu the approved grouts or sluma are used to seal the annula: space the:
- following procedures should be used. ' SRR -
2 For wells less than 40 feet in depth the matenal may be poured freely

. down the borehole with or without the use of a tremie pipe. If there is

greater than 10 feet of standing water in the weu a tremie pipe should be '
used to install neat cement and bentomte-cement grouts '
b For wells 40 feet or greater in depth the material shouid be pumped '-

| -down the borehole using a tremie pipe.

In ail insm-whm 'a'tr"em'ie' pip’e'i:s used to‘-in“stall a slurry or grout, the
lower end of the pipe should remain submerged in the sealing material during the -

220
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" installation process. The Department recommends that when a slurry or g:ou: is
 used there should be a 24-hour period between the time the anmular space seal is
_ instailed and the time the protective cover pipe is installed. - Any settling in the
* annular space seal should be filled before the protective cover pipe is installed.

() GROUND SURFACE SEAL (a) Specifications. All permanent monitoring wells.
~ should be constructed with a concrete ground surface seal. The ground surface seal should
: ' extend to a minimum of 60 inches belaw the land surface, where pra.cucable and the top
. should slope away from the well casing. The ground surface seal should be installed around
the protective cover and shouid not be placed between the protective cover and the well
casing. In situations where permafrost or seasonal frost may cause problems, alternative
ground surface seals may be appropnme o

(6) EXCEPTIONS Alternanve sealmg proceduree may be used to seai the annular "
'space. if they provide eqmva.lent protecnon. In areas with shallow groundwater the

B rrumrnum thnckness of seals may be reduced.
46 SURFACE PROTECTION m:asvnss (1) PURPOSE. Permmanent monitoring wells
'~ should be constructed so the above-g;round pomon of the well is protected from damage

that may affect samplmg.

: (2) SPECIFICKIIONS. (a) Every momtonng well should be eepped usmg a lockable cover,
o or equlvalent. and protected usmg one of the followmg methods: ' '

- :" L. If the well is ca.sed wnh metal and completed abcve the ground surface.
- lockable cap should be amched to the top of the casing. - s

.21
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' 2._ :' _' If the well is not cased Wlth metal and completed above the ground surface,
. amenl protective casing should be installed around the well The protective casing
. should extend at least six inches abave the top of the well casing and at least two feet

- into the ground. A lockable cap should be attached to the top of the protective

o 3 If the well is completed below ground surface, a lod:able '\vater-meter cover” '
o or eqmvalent, should be installed around the well. A protecuve cover, level with the
B ground surface, should be installed with a waterproof seal to prevent the inflow of _
| 'sm-face water. The cover should be deslgned to vmhstand t.he maximum- expected PR

| loadmgs | - | o

o .(b)_ * Guard posts should be installed where monitoring wells are completed above ground o

. and installed in areas where they may be needed to protect the wells from damage. The

| guard posts should consist of three meta] posts at least three mches in diameter, and set in
concrete. They should be installed in a triangular array around: the casing and at least two
 feet from it. "Each post should extend at least three feet above and below the ground =

S surface. The above-ground pomon should be pamted wnh a bnght colored paint.

"'('e)' Other surface protecuon methods may ‘be used if Lhey meet the intent of protecung _
“'the above-sround portion of a momtonng well. B

( d) i the well is dama.ged. the well protecnon measures and asmg should be restored
as prescnbed by ttns chapter If the well is damaged beyond repw. it should be properly'
decommm:oned . | S |
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| 4TWELL DEVELOPMENT. (1) PURPOSE. Well development is important for'r‘emaw'ng

any mud "cake" that may have formed on the water bean.ng formation durmg dnll.mg and "~

. '_'__'to ensu:e the weu provxdes water free of suspended solids. -

o 2 SPECI.FICATIONS The Depafonent'reco:‘nmends that all wells be developed as sooo
 as possible after installation; but not before the well seals and grout have set. In general,

o wells should be developed more than 24 hours after installation. The objective of well

o development is to remove any water or ‘drilling fluids introduced into the well during
. drilling, stabilize the filter pack and fom:anon materials opposite the well screen. minimize
“ the amount of fine materials entermg the weil, and maximize the efﬁc:ency of the well and

" the inflow of water to the weu 'Ihe entire submerged portion of the screened mterval'-

should be developed.

: 'DeVeloi:men: may include’ m;-.' u.se of ‘surge blocks, bailers, ar o:.ﬁe'r' eqmpment ‘that

_ﬁ frequemly reverses the flow of water throug,h the well screen and preven:s bridging of

_ formation or filter pack parndec “An important factor in any ‘method is that the
B development work be started slowiy and gently and be increased in vigor as the well is

developed. Most methods of well development require the apphmnon of sufficient energy

 to disturb the filter pack, thereby Ereemg the fines and allowing them to be drawn into the
well. - The coarser fneuons then settle around and stabilize the screen. The well

e developmem method chosen should be documented on the well eompleuon log.

- During development. water or air should not be mt.roduced into the welL Any contamnmed
water withdrawn during development should be properly mage¢ Development should

- ' not disturb the annular seal or the formations above the water—beanng zone, ‘or damage the

well. - Special development techniques that minimize agitation and disturbance of the

 formation materials may be required in monitoring wells that screen very fine-grained sands
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| or silt fo’rﬁnau"ons De*éelbpmem should be considered: coniplete' only when the water : N
removed from the well is ‘as free of sediment as possxble If water reasonably free of '_
 sediment cannot be obtained from the well following development, additional well B
development or replacement of the well may be necessary B -

= (3) WEI..LS 'IH.A’I' CANNOT BE PU'RGEI) DRY All groundwazer monitoring wells that | B
 cannot be purged dry shouid be developed by the followmg procedure R

: (a) Altemately stirge and pu:ge the we'll. The surge and purge cy'cle should consist of
'_ - several minutes of surging followed by several minutes of purging to remove the fine
- material collecting in the battom of the well. This cycle should be continued for a minimum
~of 30 minutes. The surging shouid forcefully move formation water in and out of the well =
. screen. Theiurging should be accomplished by using either a surge block or bailer or by

- pumping the well-'sufﬁciently to cause a drawdown and then allowing the well torecoverand =~~~

" repeating the process.- The Department recommends that air surgmg not be used.

(b) After surgmg, the well should be pumped unnl 10 weil volumes of water are removed_: :
“or until the well produoes sediment Eree water, L i

(4) WELLS THAT CAN BE PURGED D'RY.' All permanent groundwater monitoring

 wells that can be purged dry should be deveioped by first purging the well dry and then

 adding one well casing volume of potable water to the well. ' After the water is added, the L |

- well should be surged vigorously for 10 minutes by using either a surge block or bailer.

 Additional water may be added as necessary to properly develop the well. After surging the

- well, it should be purged dry again to complete the developmeotprocess Water shouid be
. added as a last resort.” If the well will recover, continued development should occur only

. with formauon water. R - '
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(5) . EXCEPTIONS. 'Al'tem'ate'developmeht procednru m.ay be used if they will not
~ affect the ability of the well 1o provide representative samples. At locations where a second
" trip to the well is for the sole purpose of well development and the travel distance is far,
well development may occur less than 24 hours after weil instailation, allowmg as much time
oas possnble 10 pass between mstallauon and development. L '

48 DRIVE POINT WELLS. (1) PURPOSE. For certain condmons drive pomt wells
prmnde efficient samphng pomts. SR : . - .

@ sPEcII-‘I'CAnoNs.’ Drive pdim_ wells with galvanized steel drive points may be used

- as permanent groundwater momtonng _\well's' with the following restrictions. When used on -

~ projects that meet the appﬁeebﬂity' requirements of Section 2.0, written documentation
- should be supplied to the Deparunent after installation indicating that the weil is to be used
. for only the followang = :

(a) for water table elevation measurements, | 2

- (b)  to monitor parameters with which the casing will not interfere,

" (¢) . where the drive point will not provide a conduit for contaminan'f.s' tb'enter' the -
' groundwater,and - .

o (d) . where mformanon on subsurfnce straugraphy is not needed.

In sxtuauons where subsurfaee geologlc information is needed. a sepame borehole should
~be advanced to collect the reqmred data.

49 'Momromﬁc wn-:us m,‘ mnouca, OR ABOVE PERMAFROST (1) PURPOSE.
' In certain portions of Alaska, groundwater monitoring requires the instailation of monitoring

‘25
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wells in, through, or above permafrost. This sections describes poss:ble modrﬁmuons of
3 momtormg wells for the pctennal effects of permafrost. ' -

: (2) SPECIFICATIONS Momtonng we!]s shouldbe des:gned and construczed to minimize
 their effect on the. subsurface thermal regime and to withstand. freeze-thaw forces.

'_ Momrormg wells that penetme permafrost should be maintained so that representative
o gruundwater sampies can be collected durmg any time of the year Monitoring wells

. installed into permafrost (ie. screened in the seasonal acuve layer) should be designed and
- constructed to obtain a represeatative groundwater sample during the period of thaw. The :
latter wells should be screened deeper than the greatest expec:ed depth of thaw to prevent -

B 'them f-rom gomg dry late in the thawmg season

' Anesian wells in 'perm&o'st regions require specia'l attention. Groundwater that rises in

I_ - the casing up into the permafrost zone may freeze; if heat or compressed gas are considered.

- orused to prevent freezing, their impact on volatile constituents in the water or soil should
‘be considered and minimized. In addition, the thawed anmulus berween the pipe and the

- pcrmafrOSt must be ﬁrmly sealed to prevent seepage upward from the confined aquxfer. o

4,10 TEMPORARY MONITOR.ING WELI.S (1) PURPOSE. Dunng site mvesngauons o
temporary momtonng wells may be :nstaued to help deﬁne the nature and extent of:
n contanunanon. | S :

B (2) SPECIFICATIONS Tempomy groundwater momtonng weu.-. may be msxalled'
-'-'accordmg 10 standards less stringent than those specified for permanent monitoring wells. -

However, care should still be taken that the w 2ils provide samples representative of the in-

- siu groundwater quality. - All temporary monitoring wells should be decommissioned _
o followxng procedures recommended in this document within 60 dtys after their msrallanon. o

. 2%
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T DE'COWISSiONiNG

_ 5, 1 GENERAL Any well mstalled under the apphable reqmremems hsted in Secuon 2. 0

" which is unusable, or whxch use has been permanently dxsconnmed, or wh.lch is in such

| d:srepaxr that its continued use 1s mpmcudal or is an environmental, safety or pubhc health

hazard should be decomm.xssxoned. The decommissioning procedure should be recarded and
' reponed as requested by the Deparrment. o

' Each' rndnitoﬁn'g‘ Well" shoﬁld 'b'e pérm'aneuﬂy'deedmmis'sioned.by sealing with grout, or
o equiiralenn at the end of the pon-eldsure care period,'wheu no"lon'ger' in active use, when
. irreparable leakage in the well or annular space is known or snspected, or when the integrity.
. ofthe well | is pennanem.ly comprumxsed in some other manner. . -

52 ME‘I'HODS (1) PURPOSE. Wells should be decommssmned by completely sea.l.mg the
~well bore to prevenmt the enmrance of surface contaminants into the groundwater.
_ Decomnnssmmng must also to prevent vertical movement of water or contammams between

) ‘water-bea.nng zones m both t.he well casing and the annular space

(2) SPECIFICA’HONS Wells that were not constructed in aworda.uoe vmh the pracuces
recommended in this gmdance or other comparable U.S. Environmental Protection Agency
~or accepted standard, or wells that are decommissioned to perm:t ‘the instailation of
potential ‘sources of eonrzmmenon (such as solid waste management unm) wuhm one

_ hundred feet of the well. should be demmmxsswned in one of three ways '

(a) Perfome the easmg from the bottom 0 wuhm ﬁve feet of the lmd surﬁwe. remove the
casmg from five feet below the surface to the surface, and pressure grout the casing with

e
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o enough grout 10 ﬁu the annulus Perforanons should be spaced with at 1ea.st four
equidistant cuts per row, and one row per foot. Each cut shou.ld be at least one and one-_
'half mches long Shot perfuranons may also be used. REER :

i '-'(b) W:thdrawthemmgandfilltheboreholewhgroutorbentom:easthemmglsbemg-'_-
* withdrawn. R, o _ _ :

B f (c) An altemanve method approved by the deparrment or eonformmg to ANSI/AWWA_ -

& standard A100-84 (Eff 6/14/91 Reg:ster 113)

g Pxpe sealmg matemls chrecuy to the pomt of apphcauon or emplace by means of a dump _ R

" bailer or tremie’ tube If cement grout, neat cement, or puddled clay are used as ‘sealing .
N : materials below the stanc-water level in the well, they should be placed from the bottom up

using methods that avoid segregation or ‘dilution of the material. When a tremie tube is )

 used to place grout, the discharge end should be submerged in the grout to avoid breaking

 the seal while fi]lmg the annular space.” For artesian wells; a cement grout or concrete plug -
- should be placed m the conﬁmng stratum overlying the artesian zome to prevent upward:
' seepage from the anes:an zone 'l'he rcmamder of the well should be filled with cemem'
grout or bentomte ' a R FRE SO

B (3) EXCEPTIONS For wells where the water table is greater than 50 feet below the la.nd y :
.. surface, clean sand may be substituted for grout in the mterval between 10 feet above the L
) ‘seasonal h:gh water table and 10 feet below the land surface, - R
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6 GENERAL. The purpose of documenunon is provtde a reoord of Lhe well deugn and
__ installation, and the materials used. This information may be useful in determ:mng, ata
~ later daze, if the momtonng well deagn, instailation, or history may be a.ffecung sampling

: :_. results or the mterpretanon of site conditions. Unconsohdated deposits should be classified
. on the borehole log accordmg to the Unified Soil Classification System (USCS), and
| descnbed in detail accordmg to- their texmre, color, rmneralogy. moistiire content, degree
of weathering, geologxc origin, and other relevant characteristics. The USCS visual method
should be used to classify all samples, supplemented by appropriate USsCs laboratory tests

_ (ie. mechanical and/or hydrometer grain size tests and Atterberg limits) on 4 representative
 number of samples from each strangraphlc um:. A dear desmpuon of the classification

: system used should be mcluded wuh the log. Desmpuone should oonform to ASIM_Q -

| Rock core logs should deecnbe the ht.hology. mmeralogy. color, gmn size, degree of

| cementation, degree of weathenng, densxty and orientation of &actures, other pnmary and

secondary features and physical characteristics of the rock, and the rock qua.lny désignation.

- When possible, a clear, labeled, photograpluc record of all rock cores should also be taken
| andsubnunedwnhrockoorelogs. ERUEETE T ' ST -

© The deoo.mmxmomng prooedure 'sh'duld be dddm:nen'ted.' The foilowing information, at a
minimum, should be submmed to the Deparrrnent Project name, if appropriate; date;
location of well by 1/4, 1/4, section or smailest legal subdivision; lantude and longitude;
well idenification number; use of well method of semng the plug, type ‘and amount of - "
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sealam'us'ed; and other iﬁfo'rrﬁetidn as rec{m‘red by me-bepmehf.

A facrhty or prmect-umque 1dennﬁcauon number should be permanemly attached or .

engraved on the mner ami outer well casmgs “The number should consist of a local well

- number assrgned by the pro;eet person.nel. The Depamnem recommends that a statewide-
. unique USGS site identification number be obtained for each momtormg well, in additon =

10 2 local well number Copies of all borehole logs should be sent a copy to the Dmsron'_ :

- of Geolog:cal and Geophysrcal Surveys, Depa.mnent of Namra.l Resources, P.O.Bax 772116,

_:.'EagleRrver,AK.Q’QS'ﬂ

62 BOREHOLE LOG. A deuiled log should be subrmtted for a.ll boreholes drilled. The
| log should mclude the following: SO - - . o

) pro;ect nﬁlrl"é,'

- {2)  basic site sketch, 5

o (3 ) borehole number,

4y the location of the hole-meludmg,
Al _ Iegal desmpuon -i) subdmsron, lot, block, or traet mformanon. or n) section
S - lot, tax lotor government lot number, -
b mendun. towmhrp, range, secnon, and 1/4 1/4 1/4 1/4 locauons wrthm_-

e lantude and longitude, to the nearest second. and '_ o

: d..  state plane coordinates (if available), B

: '(5):-' date and time dnl]mg started and ﬁmshed,

| (6) - drillers name. and affiliadon, -

' (7)' “site geologuts name and affiliation, . S _ .

~ (8)  elevation of the land surface surveyed 1o the nearest 0.1 foot (for those sites where L
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S a site survey is cumpleted)
" (9) size (diameter) and total depth of the hole,
~(10) type of drilling rig and method of drilling, | L
(1) type and volume of drilling fluids or additives used, lfapphable,_j_ o
(1'2):'_ pcnetrauon rate or mndard penetnuon resistance, if measured, | o
: 13) 'sample intervals and percent recovery, o - - 3' SR
_' (14) stratigraphic and htholog:c m.fnrmanon, using Umﬁed Soxl Clus:ﬁcanon Sysrem,
S (18) -depthtowaterdunngdnllmg. . I L
| o (16) - depth to water after water 1evel has stabxhzed follomng dn.llmg.
~(17) zones of high-permeability or fractures encountered, - | |
~(18) ' contamination observanons, RN R . R
(19)  indication of whether frozen ground, 1ce, or permn.ﬁ'ost was encountered. If 50, 2
- - description,and . _ : R T ._
. (20) ' any other drilling observauons mcludmg lost cu'culauon zones or otber daﬁculncs'
_' encountered during dnllmg ' ' o :

63 MONITOR!NG WELL COMPLETION LOG. A detmled complenon log should be"
submitted to DGGS for all boreholee dnlled. The log shouid include the follomng as-built

data: =

ROV P prolect-umque momtonng well number, K _
- (2)  elevation ofground surface and measurmg pomt, |
_ (3)'."'pruject name,
" (4) well installed by, .
" (5) - drilled by, L o _
(6)  date construction smned and completed. o
~{7) - 1otal depth drilled, '

B Y
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. (14):
o

T
- (18)

(20
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drilling method,
(9)  borehole dxame:er, _ : o
(10) diameter and length of the prmecuve cover plpe,
(11) the type of cap and lock, '
- (12) quantity of filter pack material used.
manufacturer and product name of the filter pack ma.tenal. o
type and quanmy of annular space material used and the source and quanuty of any .
_ water added or removed from the well during dwelopment, mdudmg information
R on the size and depth of the hole, N |
- depth of the completed well. o S g S
(16)  screen type, material, diameter, slot size and percent Open a.rea. and location of the e
o top and bottom of the screened interval, ' :
riser plpe material and diameter, L
type of j jomts or ﬁmngs used to asﬁemble screen and nser plpe, _ .
: (19)"' the ‘static water level measured to the nearest 001 foot, wn.h Lhe date of
| measurement, and- ' '

type of development. time deve}opment started and ﬁmshed.

* 'Readings bor Beld :empemm; feld spe'dﬁc'coﬁduc&nce and ﬁéld §H" should be reported.

- The weil constructor should report any decontamination procedu.res used between well
:nstauauons. ol |

| (1)

64 SITE MA.P All well locauons shou]d be mdlcated ona plan map drawn to a speaﬁed' .; o
-scale. The site map should mdude -

faahty and property boundan«, . |
buﬂdmgsandrnads. | o

S PR
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_ (3) = .explor'atdry borings and moditdﬁ.ﬁg wells,
(4)  nearby surface water, .
| (5) - legend with lomtmn of cross-secuon, and
| (6)_ bar scale and niorth arrow. |

" In addition to the above an 8.5 mch by 11 mch map should be submmed shcmng the
‘general location of wells and facilities on site. Following installation of the wells, an as-built

' plan map should be submitted specifying the surveyed location of the_wells.- The vertical -

* location of the top of the well :pipe's*:shouid be referenced to the nearest benchmark for the
National Geodetic Survey datum to an accuracy of 0.01 feet, for those sites where a site-

~ specific survey was completed “This plan should show the exact location of the installed

‘well(s) on a horizontal grid system which is accurate to within one foot. The plan should
" show the wells in relation to each other, to property boundaries, and to a common reference
point on the horizontal grid system. 'Direction of groundwater flow should be indicated.
" For those sites where the well loeanons are not surveyed. the site map shouid gwe the -

' approxzmate locauon.

'6'5 'CONICE'PTUA'L MOﬁEL One or more hydrogeologlc cross-sections ‘should be
 developed to refine the prehmnary hydrogeologn: concepma.l model. The cross-secuons
: 'should include: - S

(1) - plots representative of the soil and rock observed in the exploratory borings,
(2)  a legend describing the soils usmg the Unified Soil Clmﬁeanon System.
3) 'plot of the borehole ‘depth, _ o '.
g -('4)_' * plot of the monitoring well screen mterva.l, if apphcable. |
j ('S)' . groundwater elevation and date of observaton, and B

(6)  horizontal and vertical scale, with units identified.
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80 DEFINITIONS
. For the pu.rpou of these recom’:ﬁende'd'p'ractic'ezs the following d'e'ﬁ_nitio'm' apply.

o '(1) "Active thaw layer" means the surfaoe layers of orga.mc matter and mmeral so:l wlnch._-
- thaw each yea.r in areas of permnfrost. ' :

(2) "Anmular space seal" means the following: (z) for wells constructed with Slter packs, i .

: -3'.-.34_.
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s the material placed above the top of the filter pack seal up to the surface concrete seal,
and between the well casing and the adjacent formation; (b) for wells constructed in bedrack
formations and without well screens, it is the material placed from the bottom of the
_ enlarged drillhole up to the surface concrete sea.L and between the well msmg and the
o adjacentformauon. } TP . : R

_ (3) "Aquifer” means geologic formation, group of formations, or pe:t-df 2 formation that
| is'saturated, and is capable of prowdmg a significant 'quant:ity of water. |
(4) Aqmtard" means ht.holog:c umt that nmpedes groundwater movement and does not

E | _. yield water freely to wells or sprmgs but that may transmit apprecnable water to of from
' adjacent aquifers. Where sufficiently thick, aquitards may act as groundwater storage zones.

(5) “"Assessment monitoring" means an investigative monitoring program that is initiated

 after the presence of a contaminant tn groundwater has been detected. The ob]ecuve ofthis

' program is to determine the concentranon of constitueats that have contaminated the
) groundwater and to quam:fy the rate and extent of nngranon of these consutuents. '

(6) ASTM means Amenca.n Soeie'ty'fo'r Testing'and Mate'n‘alsf

) "Baxler" means a hollaw cubular receptaele ﬁtted wnh a check valve at the bottom, used
1o facilitate withdrawal of ﬂmd from a well of borehole. . ST

'(8) "Bedrock" means the soltd rock underly:.ng any loose superﬁcul matenal such as sml, '
alluvium, or ‘glacial drift Bed:ock includes but is ‘not limited to hmesmne dolonute
sandstone, shale, and i 1gneous and metamorphtc rock. - SR
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- (9) Bemomte . cement grout means a mixture of five pounds of sodium based 3

o montmonllomte clay with 94 pounds of portland cement and ﬁve to six gallons of water.

S (10) Bemomte slurry" means a rmxture of sodmm based montmonllomte clay and water -
~ that has a minimum mud welght of 10 pounds per gnllon. o '

L (11) "‘Borehole means a cxrcular hole deeper than it is wide eons:ructed in earr.h matenal o
for the purpose of either mstallmg a well or obtmmng geologxc or groundwater related data.
Borehole ha.s the same meamng as dnll hole : :

R (12) Borehole log” means the record of geolopc units penetrated, dnllmg progress, depr.b, '

“water level, sample recovery, volumes and types of matenal.s used. or other sxgmﬁcant_ '
- observauons rega.rdmg the dnllmg of an exploratory borehole or well. - '

(13) Ca.smg means pxpe, finished in secuons with either r.hreaded eon.necnons or beveled
- edges to be field welded, which is installed tempoararily or perm:nently to counteract eavmg,
Sto advance the borehole, and/or to isolate the zones being monitored.

. (14) "Casing, Protecmve meansasecnonoflarge dmmeterplpethamemplaced over the | B
upper end of a smailer diameter momtonng well riser or camg to provide sr.rucrura.l .

| ' -'protecuon o the well and restnct access 1o the well.

o '_.-(15) Casmg,Snrfnee meamp:peusedtostabuueaboreholeneuthesurfacedunngand ; |

following the dnllmg of the borehole.

- (16) "Centnhzer’memsa devwe that assists in the centenng ofecmngornsermtmna
. borehole or ano:her aamg. | o - B
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" (17) "C'.lay" means an morgamc sozl havmg a gmn size less than 074 mﬂhmeters (mm) and-
'apmnatymdexoﬂormore B - i | .
o ('1‘3)": "'-t':l'ay shurty* means 2 mmre of clay and water.
 (19) "Coarse sand" means a well-sorted sand with a predominant grain size between
' 4.76mm and 2.0mm as established by the Unified Soil Classification System. ..
" (20) “Concrete grout* means a slurry mixture of 94 pounds of cement, equal votumes of dry
' sand and gravel, and five to six gn.llom ofwater The ratio of sand and gnwel should not
~ exceed three parts 10 oge. | S
o ( 21).' "Dep.arrm'ent:" meansthe Alash Depa.mnent of Enmonmenta.l Coﬁk&rvﬁﬁbn. -

o 22) Detecuon momtonng" means a program of momton.ng for the express puxpose of
- deterrmmng whe:her or not there has been a contaminant reiease to groundwater L

©(23) "Drillhole" means the same as boreholé.

'. '('24)_'"F“ﬂiét pack” means a clean sﬂm sand or sand and gravel miimfe'_fdf'rounded" ded grains
with a selectad grain size and gradation that is installed in the anmlar space between the
. borehole wail and the well saeen. extendmg an approprme distance above the screen. for
the purpose ofremmngandmb:hzmg the particles &omthe ad;aeentmu. The term is
used in place of "gravel pack. ' '

(25) “Fine sand" means a wel.l-sorted sand umh a predornnmn grain size between 42mm
‘and .074mm as established by the Umﬁed Soil Classification System..
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) (26) "Flush-joint or flush-coupled* means casing or nserwnh ends thresded such that a

(27) "Gravel® meansanunconsohdated material with thepredomamgmnnze being
between 76.2mm and 4.76mm g4 established by the Unified Soii Classification System. :

B (28) Groundwater“ oats subsurfacem:: permment.ly aor seasom.uy occurring in the

. zone of saturation, o

- alignment of the casing and riser and to prevent movement of groundwater or surface water

'_-wi:hintheannularspace.- : SRR B S
(30) “Inside diameter” means the distance, perpendicular to the long axis of the casing,

~between the inner walls of either a wejl casing, hollow stem auger, or tremie pipe.

- digging, boring drilling driving jexing or other methods for the purpase of determining the
- physical, chemieal, biological, or radiological properties of groundwater.
(33) "Montmorillonite* means 3 m't:f_éxp'md.ing_ lamee daymmmh of the general -

formula: R, AI;SLOMOH% © HyO where R incindes one or more of the cations NA*K*,

'.'33-
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-. Mg+=; Ca*! and possibly oers. |

(34) “Neat cement grout meansaslurrymmureof%poundsofpordmd cement n:uxed

'mth5t06gallonsofwer FRT

'(35) "Permafrost means subsurface matenal in whxeh the namnﬂy oecurrmg temperature
has remained below 0 degrees C (32 degrees F) for two or more consemt:ve years.

'(36) "Permanent ;rnundwater momtonng well" mem any groundwater momtonng weﬂ in

S placeforﬁOdaysorlonger

(37) "'Pxezometer" means a well msnlled for t.he speaﬁc purpou of determmmg the o
- elevarion of the pmemmmetnc su.rﬁwe. S :

- (38) _"'Pi'ez.dmetr'ic surface” has“ the' 'sa'me meaﬁin'g as pdtentiemetrie surfaee T

| (39) ”Potennomemcsurf:ee meamanzmagmaxysurfaeerepreeennng the total head of
groundwater and is the le'vel to wh:eh water will rise m a well.
(40) Purge Mmmthammwer&omawenmmmonlymmphshed
usmsapumpotbmu ' S : S .

(41) "Reagemmdewam’memwuerthnhubeenueuedtoremveuynmpunuu

that may affect the qua.hty of sunple mtyss. : o :
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(43) "Rotary drilling method" meaas a driling method whereby the drillhole is'oonsuu&ed- ﬁ
10 the depr.h of casing setting. The permanent well cumg is set to the bottom of the

dnllhole and is not driven. =~ -

= "5=dim°nt mmp means a biank extension beneath the well screen used to colectfise:

gramed material from the filter pack and ad;aoent strata. ne term is synonymous with rat g

trapor:aﬂp:pe

- "(45) Sodmmbuedbemomte meamadaycomongofulmt&Spercemsodmm”_
-~ 'montmonl!omte ' ' |

(46) "Speaﬁc grmty" mem m.-. wexght of a pamcuhr voh.tme of suhstanoe compared to R

P . the we:ght of an equa.l volumz of water at a reference temperature.

(47) Stauc water level" rnuns :he elcvauon of the top of a column of water in a_ _

. monitoring well or pmometer that is not influenced by pu.mpmg or condmons related to :

 1 well mstananon. hydrologc tu’ong. or nearby pumpage. S ST

(48) "Surge means an action ausmg water ta move rapxd]y in and out of the well screen;

 thereby removing fine material from the surrounding aquifer. - Surgmg is commonly

accomphshedhmovm;amgeblocknmdlyupanddownunderwuermndetheweu .

_' (49) 'Target momtonngzou, mdetecuon mmwmgpmmm:hepoundw:m’_
flow path fromapamouhr area or facility in which momtonngmﬂswﬂlbeweeud. The _
target monitoring zone should be a soamum (srata) in which there is a reasonable
. expectation that a vertically placed weil will intercept migrating § contaminants. "

-4
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: (50) 'Teﬂon means the regmered trademark of the DuPon.t Compa.ny for the compou.nd.

polytetraﬂuaroer.hylene

(5 1) "I'emporary groundwater momtonng well' means any groundwater momtonng well in
) phceforlmthmGOdays. SR - S EOR -

: (sz) "po of bedrock” means the to'p"o'f firm rock. Firm rock is indicated by at least 70
- percent of the drill curtings being either (1) angular rock fragments, as in the case of

- crystalline rock or (2) rock fragments composcd of individual grams or rock pamc!es that
are cemented together to form an aggregate R TR

(53 ?rc'.'p of flter pack se seal" memthe sea.lmg material placed in the annular space above

" the ﬁlterpackandbelowtheannularspaoeseal. 'Ihesealshouldbetwofeetmlengm and

: should consist of bentonite pelleu.

 (54) Tremie pipe” means a metal pipe or sieel wire-braided, rubber-covered hose used to
~ convey well construction materials down a drillhole. Drill stem is acceptable to use as a
 wemie pipe, as 10113 as it has been thoroughjy cleaned of ml, solvenrs. or other
"contammann. L TR _ L

(55) Uncomoﬂdated mateml means that matenal found above ﬁrm bedroch composed

s ofsmglesedmentpamdd.mdmdualmmsorrock&agmem Unconsolidated materiai
- includes but zsnothmnedtoday, silt, sand, gravel, loess, peat and organic soil. ' For the
:.desxgnofamomtormgwel!nem:knuxmpommtoknow:heonpnanddeponnonﬂ_"

- environment of the material.

. (56) “Unified Soi Chmﬁuuon System® means the soil designasion system based on the

4l
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L physu:al propemes of the soil developed from the Airfield Cla.snﬁauon System in 1952 and -
© adopted by the Umted States A.rmy Corps of Engmeers. B | )

_ (57) "Water table means r.he surfnce of unoonﬁned groundwuer where the pressure is
- equal to au:nosphenc pressure. - | -

' (58) ”Water table observanon well" means any groundwater monitoring well mstalled for

- the specific purpose of determining either the elevation of the water table, or the physical,

_ _' chenucal, blologm], or radzologml propemes of groundwater at the water table or both.

(e (59) "Well" means any drilthole or other excavation or opemng in the ground oonsu'ucted : o
- for the purpose of obtammg or momtonng groundwater. | o

. (60) 'Well point”™ means a screemng devwe, eqmpped wnh a pomt at one end, Lhat
meant to be dnven into the: ground it may be used for water quahty momtonng. '

(61) "Well depth“ means the dxsunce from Lhe land surfaoe 10 the bottom of r.he well screen : '

L (62) “Well sceen” means a ﬁltermg device used to retain the pnma:y or Daturai flter pack;
' -usua.lly a cylmdmal pipe wnh openmgs of a uniform width, onenuuon. and s'pacmg. B

(63) "Wen vohune mns the volume of water standmg in the wen cmng.

o (64) "Zone of samnuon means a hydrolog:c zone in wh:ch a.ll t.he interstices between E
 particles of geolog:e material or all of the joints, fractures, or solution channels in 2~

_ 'consohdated rock unit are filled with water at pressure greater than that of the amosphere. . |
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